Burul ulcer disease is an infection of the subcutaneous layer. The causative organism, 11 Mycobacterium ulcerans is a slow-growing environmental pathogen often associated with 12 wetland and slow moving streams. One insect order believed to be associated with 13 M.ulcerans is the order hemiptera, in which the aquatic bugs (Naucoris sp and Belostoma 14 sp) belong. Some Mycobacteria species are endosymbiont of Acanthamoeba and laboratory 15 experiments has confirmed this in M. ulcerans in an endemic area in Benin persisting in an 16 amoeba for 14 days. Aquatic insect are believed to feed on amoeba, planktons, snail and 17 fish from which they get infected. Protozoan and planktons may be the true resorvior or 18 host of M. ulcerans but little research has been done in this area. Though many studies 19 have found M. ulcerans in these insects, the exact mechanism of transmission to humans is 20 still elusive. This study aims to review the available data on aquatic bugs, protozoans and 21 other invertebrates (snail and fish) to acertain if aquatic insects are themselves victims of 22 the M. ulcerans through feeding.
samples in African it has proven to target not only MU but other aquatic mycobacterial species in 117 fish and West African clawed frogs. This means that other genes need to be targeted to confirm 118 presence of MU in samples from these regions (Fyfe et al. 2007) . Though ISs do not codify any 119 gene, they have the ability to genetically modify gene expression, a total of 13 IS elements have 120 being described in mycobacterial species. This has made multiplex PCR procedures necessary as 121 well as design of probes targeting specifically MU in environmental samples in Africa and this 122 has proven to work perfectly. Application of variable number tandem repeat (VNTR) typing and 123 Single nucleotide polymorphism (SNP) analysis has also been developed to geographical 124 discriminate between MU strains isolates (Kishi, 2011; Qi 2009; Williamson 2008) . The isolation and characterization of mycolactone was done by Small and coworkers in 1999, 128 when they described two polyketide-derived macrolides from MU (Kishi 2011). MU bears it 129 virulence to a plasmid encoded toxic macrolides (Hayman 1985) . It is believed that acquisition 130 of this plasmid is an evolution from a M. marinum-like ancestor (Stinear et al.2007 ). However, 131 there has been no evidence thus far to suggest toxin production by M. tuberculosis and M. to be more.
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Mycolactone-like metabolites have also been isolated from the frog pathogen Mycobacterium 142 liflandii and the fish pathogen Mycobacterium marinum (Merritt 2005; Ranger et al. 2006) . (51 kb), mlsA2 (7 kb), and mlsB (42 kb). These genes are located on the M. ulcerans virulence 149 plasmid known as pMUM001 (Stinear et al. 2004) . This makes MU the only mycobacterial 150 species whose virulence is attributed to a plasmid borne insertion sequence (Stinear et al. 2007 ).
151
Molecular findings shows 98 to 99.8 % genetic similarity between MU and M. marinum expect 152 that M. marinum does not produce mycolactone (Stinear et al. 2007; Werf et al.2005) . On the 153 other hand research has found out that M. liflandii also present IS2404 and possesses all the 154 genes that code for mycolactone and produces similar ulcer close to BU (Stinear et al. 2007 ).
155
The major difference between M. lifllandii and MU is one gene that codifies monooxygenase 
Results of some major studies on aquatic invertebrates 206
Table 1, below also shows major research on various aquatic invertebrate, mainly insect 207 belonging to the order hemiptera. Some of the results obtained in Table 1 , like Nos.3, 4, and 5 208 were done in the laboratory settings and not an in situ study. The table shows the country of the 209 study and some major outcomes of the study. Although these studies has broaden our 210 understanding on MU and BUD ecology, none has being able to elucidate the exact mode of 3.6 Fish and snails as possible host and reservoir of MU Mycobacteriosis in fish has long been identified since 1897; they affect many aquatic invertebrates and vertebrates, and cause many kinds of infections (Bataillon 1987) . A review by
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